® 



J 



Europlteehfis Patentaiiii 
European Patent OfRoe 
Officd urDpten dos brovate 





Publication number: 0 511 820 A2 



® 



EUROPEAN PATENT APPLICATION 



@ Application numbar : 923038l».1 
@ Date or filing :28.04.&2 



@ tnt. a.': H01M2/10, H01M 10/46 



@ Prioffty : 3Q.Q4.91 US 693659 

@ Date of publication of application : 
04.11^2 Bulietfn 92/45 

(g) Daslgnated Contracting States : 

ATBECHDEDKESFRGBGRITULUNLSE 

© Applicant : VICTOR TECHNOLOGIES AB 
Vasby (SE) 



@ Inventor : UndUom, Jonas 
Qxundavagen 74 
S-19441 Upptands Vasby (SE) 
Inventor : Johnssoiv Erik 
Holmvagen 

S-1943S Uppiands Vaaby (SE) 

@ Rapresentative : Gura, Hanry Alan at ai 
MEWBURN ELUS 2 Cursitor Street 
LMdon EC4A 1BQ (GB) 



@ Energy storage ayatam. 

@ An energy storage system for use in a recep- 
tacle having tennlnals connected to conductor 
means for astabllshlng an electric circuit The 
energy storage system includes one or more 
battartes (20a~d) disposed in an abutting rela- 
tionship and connected together by a m€tal dip 
(22). A tab (24b) extends fhom the dip for 
engaging an external power source and another 
tab (24a) extends frem the dip to the terminal of 
a battery to supply a charging ounent to flie 
battarias. 
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Backflround of the Inventfon 

This invention relates to an energy storage sys- 
tem, and, more i>ar1teulai1y. to such a system for re- 
ceiving and storing electrical power and releasing the 5 
power to an electric circuit 

A multitude of energy storage systems are now on 
the market. Most include one or more alkaline batter- 
ies which ars placed in an electrical device to power 
same. When the t>attery discharges afl of its stored io 
power, it Is discarded and a new battery instalied. 

Aooording to tnore modem techniques, devices 
are powered in the above manner, but use batteries 
which can be charged by a charging cunent. Thus 
when discharged, the batteries can be recharged t)y 15 
placing them In a dedicated charging devtee for charg- 
ing, and then returning them to the device to be pow- 
ered. These chargeable batteries are of a special de- 
slgn, usually Involving nickel cadmium, and are mar- 
keted In multiples, which are refemed to as "battery 20 
packs". Still other techniques utilize chargeable bat- 
teries of the above type that are placed in the device 
to be powered and, when discharged, the device can 
be connected to an extemal source of power when not 
in use to charge the batteries. 25 

Problems arise when alkaline batteries are used 
in applications that are designed for chargeable bat- 
teries, i.e., circuits which are adopted to apply a 
charging current to the batteries. More partlculariy. 
when alkaline batteries are placed in these types of so 
ckouits, and a charging current Is applied thereto, the 
batteries, and therefore portions of the circuit, can be 
damaged. Moreover, these type of batteries can ex- 
ptode, thus creating a hazard. 

35 

Summary <tf the invention 

It is tiierefore an object of the present invention to 
provide a system for Insertion into an electrical circuit 
for providing etedrical power to the circuit 40 

It is a fOrtiier object of tiie present inventk>n to pro- 
vide an energy storing system of the above type util- 
izing batteries which can be easily Inserted into, and 
removed from, tiie device to be powered and which 
can recede a charging ourrent from the device. 45 

It is a further object of ttie present lnventk>n to pro- 
vide a system of tiie above type which is designed so 
that alkaline batteries cannot be inadvertentiy used. 

Toward the foifOimentof tiiese and other objects, 
tiie energy storing system of the present Inventton is so 
designed for use In a receptacle having tenninais con- 
nected to conductor meansfor establishing an electric 
circuit The energy storage system is In tiie torn of 
one or mors chargeable batteries and a speciaOy da- 
signed metal dip Ending over the batteries to form 56 
a "battery pack" which is designed to be qulck- 
detachably inserted Into the receptacle in engage- 
ment wfth ttie tenninais of tiie receptacle. The metal 



dip indudes a tab which is adapted to engage a power 
source in tiie device to b powered, and an additionsd 
tab adapted to engage a battery tenmlnal so that a 
charging current can be applied to tiie batteries. Thus, 
since ttie metal dip is necessary to receive the charg- 
ing current, if alkaline batteries are placed In ttie re- 
oeptade ttiey wouM not recehre the charging current 
ttius avokling any potential damage. 

Brief Description of tiie Drawings 

The above brief descriptbn, as well as fortfier ob- 
jects, features and advantages of the present inven- 
tk)n will be more fully appredated by reference to the 
foUowIng detaQed descriptton of the presentiy prefer- 
red but nonettieless Oiustretive embodiments in ao- 
oordance with the present invention when taken in 
oonjundbn with the accompanying drawing wherein: 
Fig . 1 1s a sectional view depicting an energy stor- 
age devtee of the prior art 
Fig. 2 is a view similar to Fig. 1 . but depicting tiie 
energy storage device of the present Inventbn; 
and 

Figs. 3 and 4 are cross-sectional views taken 
aking tiie lines 3-3 and 4-4. respectively of Fig. 2, 
wrtti the batteries being shown In elevation for the 
convenience of presentatk)n. 

Descriptton of the Prefened Embodiment 

A typical prior art system for supplying eledrical 
power is shown in general by the reference numeral 
10 In Fig. 1 of tiie drawing. The system indudes a re- 
ceptade, or housing, 12 which is provided in the de- 
vice to be powered (notshown)and whfeh hasfourup- 
right walls 12a-12d extending from a bottom plate 
12e. Two single terminals 14a and 14b are fonned on 
ttie inner surfece of the wail 12a near ttie respective 
ends of ttie wall and are electrically connected in any 
conventional manner to two conductors 16a and 18b 
which extend through appropriate openings fonned In 
ttie latter wall. The terminals 14a and 14b can be 
fonned in any manner such as by bending an electri- 
cal conductive material, such as metel, to provide a 
spring action to receive a batteiy. as will be described. 

A "double" terminal 1 8a is also provided on ttie in- 
ner surface of tiie wafl 12a between ttie temnlnals 14a 
and 14b. and two double terminals 18b and Idc are 
provided on the inner surface of tiie wall 12c. Each 
double terminal 18a-16c contains two tenninais simi- 
lar to 14a and 14b which are connected togettier by 
ttie aforementioned metal material. The fonctfon of 
ttie double terminals 18a-18c will also be described 
later. 

Four chargeable batteries 20a-20d are disposed 
In ttie receptade 12 in a side-by-side relationship. The 
battery 20a extends between th temiinal 148 and 
one terminal of tiie double temiinal 18b. ttie battery 
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20b extends between the other terminal of the double 
termfnal 18b and one terminal of the double teinunal 
1 8a. the batt^ 20c extends between the other termi- 
nal of the double terminal 1 8a and one tennlnal of the 
double temrtinal 1 8c, and the battery 20d extends be- s 
tween the other temntnai of the double tenninai ^Bc 
and the terminal 14b. Each of the batteries 20a-20d 
are of a conventional design and, as such, have pos- 
itive and negative tenrnlnals fonned at Its respective 
ends. The negative tenninals are formed by a flat met- io 
al plate forming an end of each battery while the pos- 
itive tenninals are In the form of a metal nipple or 
flange extending from the other end of each battery as 
will be described in detail later For the convenience 
of presentation the positive and negative terminals is 
are identified in Fig. 1 by a and a respectively, 
on the end portion of each battery. 

The batteries 20a-20d are of a type, such as nick- 
el cadmium, that can be charged by applying a DC 
cunBnt tfiereto. In a conventional manner. To this end. 20 
the respective tenninals of the batteries 20a-20d are 
oriented so that a series drcuit path can be establish- 
ed through the batteries and the tenninals 14a. 14b 
and 18a-18& For example, the tenninai 14a can be in 
contact with the positive terminal of the battery 20a, 28 
the double tenninai 18b can be In contact with the 
ne^tlve terminal of the battery 20a and the positive 
tenmlnai of the battery 20b, the double tenninai 18a 
can be in contact with the negative tenninai of the bat- 
tery 20b and the positive tenninai of the battery 20c, so 
the double tenninai 1 8g can be in contact with the neg- 
ative tenninai of the battery 20c and the positive ter- 
minal of the battery 20d, and the tenninai 14b can be 
in contact with the negative tennlnal of the batteiy 
20b. 35 

Thus, when the batteries 20a-20d are connected 
in an electrical drcuit Induding a source of power, a 
charging ounent will flow through the batteries 20a- 
20d in the manner described above to charge the bat- 
teries. This charging circuit can be an external dedi- 40 
cated circuit in which the batteries 20a-20d would be 
placed. Alternatively, the charging droult would in- 
dude a portion of the drcuit shown in Fig. 1 induding 
the conductors 16a and 16b which would be connect- 
ed to a power source to supply a charging cument to 4S 
the batteries 20a-20d. In either case, when charged, 
the batteries 20a-20d become a voltage source which 
causes current to flow through the drcuit induding the 
conductors 16a and 16b to power the device In which 
the receptade is disposed. 50 

The system of the present Invention Is shown In 
Figs. 2-4 and utilizes the batteries and the receptade 
of Fig. 1 whteh are referred to by the same reference 
numerals and which are oriented in the sam manner 
as described above. According to the pres nt inven- 6S 
tbn. a metal dip 22 ext nds over the batteries 20a- 
20d to secure them together in an abutting relation- 
ship to forni a 'lottery padc*. The dip 22 has on bent 



portion 22a and two bent portions 22b and 22c which 
are bent in a manner to extend around and engage 
corresponding curved portions of the batteries 20b- 
20c to secure them in plac .Also, the ndsofttiedlp 
22 are bent and curved to engage the corresponding 
surfeces of the batteries 20a and 20d respeclively 
(Fig. 4). 

Two spaced tabs 24a and 24b extend from the 
dip 22. Tab 24a is bent over to extend between ttie 
tenninai 14a and the corresponding tenninai of the 
battery 20a. and the teb 24b extends outwardly from 
ttie dip 22 and » bent in a manner to contact a tenni- 
nai of an extemal power source (not shown) disposed 
in ttie device to be powered. The exact location of ttiis 
power source can vary and. for example, could be lo- 
cated on a printed circuit board 26 (x- the illce, located 
wittiln the device to be powered and connected to an 
external power source. Thus, a charging cunent flow 
Is established from the circuit 26 board through the tab 
24b. ttie metd dip 22 and the teb 24a, and thus 
through the batteries 20a-20d and the tenninai 14b as 
described above. In addition to being fastened togeth- 
erwitti ttie clip 22, ttie batteries 20a-20d are secured 
togettier and to the dip by an adhesh^e. glue, epoxy 
or ttie nice, which is shown by ttie reference numeral 
28 in Fig. 4. The negath^ tenninals of the batteries 
20a and 20c are shown by ttie reference numerals 
30a and 30b. respectively, in Fig. 4 and the poslttve 
terminals of the batteries 20b and 20d are shown by 
ttie reference numerals 32a and 32b. respectively. 

In operation, ttie chargeable batteries 20a-20d 
are placed in the dip 22 with ttie respecth/e tenninals. 
or poles, of the batteries oriented as shown in Fig. 2. 
Thus, when charged, ttie batteries 20a-20d act as a 
voltage source between ttie conductors 16a and 16b 
thus applying vdtage and causing current flow 
ttirough a load (not shown) connected to ttie latter 
conductora. 

In a typical anrangement. the conductors 16a and 
1 6b would be connected to a DC-DC converter to con- 
vert ttie output vottage from the batteries 20a-20d Into 
a more stable fixed vdtage. For example, if each bat- 
tery was capable of storing 1.2 volts, ttie converter 
would have an output of approximately 4.8 vdte. It 
should be noted that in this type of arrangement the 
charging oument which is avaOable, such as a house- 
hdd cument ttirough an AC-DC adapter, or the like, 
should exceed that of ttie combined output current of 
ttie batteries 20a-20d. For example, the design is 
such that the combined maximum current output from 
ttie batteries 20a-20d is appraxlmately SO mllilamps of 
cunent. while the power source connected to ttie teb 
24b would provide a cunent output in excess of ttils. 
such as 140 milliamps. Therefore, wh ntti <teviceto 
be powered is conn cted to an external source of 
power, a ounent of at iea^ 90 millimps would be 
availaU to charge ttie device even when it is in use. 

Since the m^ dip 22 has to be connected to the 
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batteries 20a-20d for the device to acoept a charg 
and since precautions can b taken not to connect 
any alkaline batteries to the dip. the user is assured 
that no alkaiine batteries can be connected in the cir- 
cuit fri a manner to receive a charging current, thus in- 5 
surlng against damage to the circuit or to the user. 

It Is understood that several variations may be 
nmde in the forcing without departing from the 
scope of the invention. For example, any number of 
batteries can be used within the scope of the Invention 10 
in which case the metal dip 22 and the rsceptade 12 
woidd be configured aooc^ingly. Also, the batteries 
do noi necessarily have to be secured in a side-by- 
side relationship, but oould be secured in an end-to- 
end relationship. is 

Other variations, modifications, changes and 
substitutions are Intended in the foregoing disdosure 
and in some instances some features of the Invention 
will be employed without a corresponding use of other 
features. Accordingly, it Is appropriate that the ap- 20 
pended daims be oonstnjed broadly and In a manner 
consistent with the scope of the invention. 
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1. An energy storage system comprising a pturalty 
of chargeable batteries, means for connecting 
said batteries in a side-by-slde rdatlonship, each 
battery having a positive tenmlnal and a negative 30 
terminal disposed at its rsspective ends, and a re- 
oeptade for receiving said batteries and having 
terminal means which are engaged by the re- 
spective terminals of said batteries in a manner to 
establish current How through said batteries, said s$ 
connecting means adapted to electrically connect 

one of said batteries to a power source located 
externally of said receptacle for conducting cur- 
rent from said power source to said batteries to 
charge said batteries. 40 

2. The system of claim 1 further comprising two oon- 
ductors extending from oorresponding tennlnals 
of said reoeptade. 

45 

3. The system of daim 1 wherein said connecting 
means comprises a m^ dip extending over 
said batteries, a tab extending Unom said metal 
dip and engaging said power source, and an ad- 
ditional tab extending from said metal dip and en- so 
gaging the terminal of said one battery. 

4. An electrical drcuit comprising a reoeptade hav- 
ing tenminal means, nergy storage means dis- 
posed in said reoeptade and having terminal 65 
means engaging said terminal means of said re- 
oeptade In a manner to conduct current from one 
ofsald terminal means of said receptad ttuDugh 



said energy storage means, and to another of 
said terminal means of said receptacle; wherein 
the improvement comprises a dip connected to 
said en rgy storage means and having a tennlnal 
extending finom reoeptade to an external source 
of electricai power, and means connecting said 
termhal to said energy storage means to charge 
said energy storage means. 

5. The impiovement of dabn 4 comprising electricai 
conductor nneans extending from two ofsald ter- 
minal means of said reoeptade to establish an 
electric drcuit indudir^ said energy storage 
means. 

6. The electrical droult of daim 4 wherein said con- 
necting means comprises an additionai terminal 
extending from said dip to said energy storage 
means, said dip providing a cunent flow patt) 
from the first-mentioned terminal to said addition- 
al temnlnal. 

7. An energy storage system for use in a reoeptade 
having terminals connected to conductor means 
for establishing an electric circuit said system 
comprising battery means having terminals for 
engaging the terminals of said receptade to es- 
tablish Gument flow from one of conductors, 
through said battery means and to the conductor, 
and means mechanically connected to said bat- 
tery nneans and electrically connected between 
one termincd of said battery means and a current 
source externally of said reoeptade for supplying 
a charging current to said battery means. 

8. The system of daim 7 wherein said conductors 
connect said battery means in an electric drouit 
for receiving power from said battery means. 

9. The system of daim 8 wherein said means for 
supplying a charging current comprises a metal 
dip, a first tab extending from said metal dip to 
said power source, and a second tab extending 
from said metal dip to the terminal of said battery 
means to establish a current flow path from said 
first tab, through said dip and said second tab to 
said terminal ofsald battery means. 

10. A battery pack comprising a plurality of batteries, 
means for securing said batteries in an abutting 
relationship, and means induding said securing 
means for conducting electrical current ftom an 
external source to said batteries to charge eakS 
batteries. 

11. A battery pack comprising a plurality of batteries, 
meansfoimedofanel ctrical conductive material 
for securing said batteries in an abutting relation- 
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ship, means extending from said s curing means 
for conducting elecbical current from an external 
power source Id said securing means, and means 
xtending from said securing means for conduct- 
ing electrical cunent from said securing means to s 
said batteries so that charging current flows from 
said power Source, through said securing means 
and to said tiatteries to charge said batteries. 

12. The system or battery pad( of any one of the pre- 10 
ceding daims wherein said batteries are secured 

in a side-by-8ide relationship. 

13. The system or battery pacic of daim 12 wherein 
said securing means comprises a metat dip ex- 15 
tending over said batteries, a tab extending (mm 
said metal dip and engaging said power source, 

and an additional tab extending from said metal 
dip and engaging the tennlnai of said one battery. 

20 
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